Platelet-platelet and platelet-leukocyte interactions induced by outer membrane vesicles from N. meningitidis.
A large part of native meningococcal lipopolysaccharide (LPS), i.e., LPS integrated in the outer cell membrane, is released in the form of 'blebs' from surplus outer membrane material. In the present study we investigated the effects of purified outer membrane vesicles (OMVs) on blood platelet-platelet and platelet-leukocyte interactions. Citrated whole blood was stimulated in vitro with equal amounts (on a weight basis) of OMV-integrated LPS, purified LPS (P-LPS) from the same meningococcal strain and purified E. coli-LPS. The samples were analyzed by flow cytometry. Upon OMV stimulation platelet aggregation increased 2.1-fold, platelet degranulation 1.8-fold, (measured as CD62P expression), platelet binding to monocytes 2.6-fold, whereas platelet binding to granulocytes increased 2.8-fold. Also, the fraction of large heteroconjugates, i.e., large CD45-positive cell aggregates increased 15.7-fold compared to control. P-LPS and E. coli-LPS also significantly increased platelet aggregation and heteroconjugate formation but did not influence platelet degranulation and binding of platelets to leukocytes in whole blood. When using platelet-rich plasma (PRP), OMVs increased platelet aggregation 2.1-fold and CD62P expression 1.9-fold. P-LPS and E. coli-LPS also significantly increased platelet aggregation in PRP but did not influence platelet degranulation. None of the LPS preparations induced platelet microvesiculation, either in whole blood or in PRP. Meningococcal-derived OMVs as well as purified meningococcal LPS, contribute to increased platelet-platelet and platelet-leukocyte aggregation and may thus be of great importance in the development of microthrombosis and organ dysfunction related to fulminant meningococcal septicemia.